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1. Name of Invention 

Sugar-coated nutrient food capsule 
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2, Claims 

(1) A sugar-coated nutrient food capsule made by applying sugar coating containing non-sugar 
water-soluble nutrient components and water-soluble polysaccharides to a soft gelatin capsule 
containing oil-soluble nutrient component, 

(2) food product of Claim 1, wherein the non-sugar water-soluble nutrient component reacts to 
gelatin and deteriorates the capsule fihn, 

(3) food product of Claim 2, wherein the component deteriorates the capsule film by reacting to 
gelatin is vitamin C, 

(4) food product of Claim 1, wherein the water-soluble polysaccharide is gum arable, pectin, 
agar, or sodium alginate. 



i 3. Detailed Explanation of Invention 

This invention relates to a sugar coated nutrient food capsule containing oil-soluble and 
water-soluble nutrient components. 

The public is aware of the capsules among pharmaceutical, candy and nutrient food 

products which are filled with all or some of their components for the sake of maintaining their 
quality. Generally, gelatin is used to make a capsule, and there are hard and soft capsules, 
among which the latter is used more often in all fields except pharmaceuticals for their easy 
ingestion (eating). However, the soft capsules have a disadvantage, that is, when a liquid is to be 
[ filled in a capsule, only oil-soluble hquid may be used. Thus, it becomes difficult to integrate a 

water-soluble nutrient component with an oil-soluble nutrient component in a soft capsule when 
one wants to manufacture a nutrient food product with a superior nutrient balance. [To overcome 
this problem], it has been a public knowledge to just mix capsules containing oil-soluble nutrient 
i components with powdered water-soluble nutrient components, or to make such mixture into 

I tablets (e.g. Japanese Patent Publication S57-107238). However, powder is not a desirable 

1 [form] for a food product. To make tablets fi'om>a mixed powder, the capsules need to be 

I reinforced so that they donH break during the process of making into tables. This creates a 

1 disadvantage of not being able to make large capsules due to the shape-making problems. 

Although products made with soft capsules are superior for its soft touch to the mouth, the 
capsule's flavor itself is not necessarily pleasant, necessitating either to mix the capsules with 
other good flavored substance or to add spices or seasoning to the contents of the capsules in 
order to use the capsules as a food/beverage product. 

The inventors of this invention considered the issues as described above and studied the 
way to integrate the stable oil-soluble nutrient component sealed in a soft capsule and water- 
soluble nutrient components in such a way that the capsule becomes a superior food product in 
terras of its shape, flavor/taste and nutrition, and the inventors consequently reached the idea of 
applying sugar coating to the soft capsule contaiiiihg oil-Soluble nutrient component, and 
ftmhermore to add water-soluble nutrient components (not sugar) to the sugar coating layer. 
However, in an experiment in which water soluble nutrient components were added to the sugar 
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coating, it was foxrnd that the capsule lost its stability to a considerable degree. The capsule 
content leaked through pin holes while in storage, giving out an offensive smell or taste. This 
phenomenon was especially more noticeable when vitamin C was used for a water-soluble 
nutrient component. 

It was found through further experiments that the damage to the capsule as described 
above was caused by the water-soluble nutrient component such as vitamin C reactive to gelatin, 
moving toward the surface of the capsule during the sugar-coating process together with the 
water content in the syrup that was applied to the capsule and thus deteriorated the gelatin film. 

This invention offers a sugar-coated capsule product that has successfully resolved the 
problem of the deterioration of capsule stability, more specifically, this invention offers a sugar- 
coaled nutrient food capsule containing oil-soluble nutrient component which is apphed with 
sugar-coating containing non-rsugar water-soluble nutrient component and water-soluble ' 

polysaccharide. 

The water-soluble polysaccharides to be added in the sugar-coating for the nutrient food^ 
product of this invention are the edible water-soluble polysaccharides such as gum arabic, pectin, 
agar-agar, sodium alginate, and others. When dried, diese polysaccharide solutions form a stable 
film, which is able to hold a considerable amoimt of water due to its polymeric and hydrophilic 
nature. By including the water-soluble polysaccharides uniformly at least in the first layer of the 
sugar coating (the closest to the capsule) before the'multiplc layers are added in the sugar- 
coating process, the polysaccharide will hold the water content of the symp that is to be applied 
afterwards, preventing the water-soluble nutrient component reactive to gelatin from traveling to 
the capsule surface, thus preventing the deterioration of the capsule film. It may not be 
necessary to mention that the effect for preventing the capsule damage with this mechanism will 
be augmented by adding the water-soluble polysaccharide in all layers of the sugar-coating. 

There is no limit in terms of the types of oil-soluble nutrient component that may be 
included in the soft capsule. Vitamins A, D, and E, linoleic acid, different vegetable oils, or 
perfume oils, or their mixtures may be used. There is no particular limit on the diameter of a 
capsule but generally .S-lQnmi is appropriate. In terms of the water-soluble nutrient component, 
vitamin .B*s, amino acids, or minerals may be used other than vitamin C that has been mentioned 
earlier. The effect of this invention is most noticeable when the water-soluble component used 
in the sugar coatmg is the type that is so strongly reactive to gelatin that it degenerates the 
gelatin. It should be needless to say that water-soluble components not reactive to gelatin and/or 
non-water-soluble components may be used together, hi the sugar coating, coloring, flavoring or 
souring agents, such as citric acid, may be included. 

It is desirable to determine the appropriate concentration of water-soluble polysaccharide 
in the sugar-coating by conducting experiments because the degree of capsule film deterioration 
caused by the aforementioned mechanism varies dependiiig upon the substance and 
concentration of the water-soluble polysaccharide; and furthermore the effect of water-soluble 
polysaccharides varies depending upon the substance and concentration. Nevertheless, the 
approximate concentration is .05-3,0% of the weight of the sugar coating. 
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Regarding the manufacturing process of the nutrient food product under this invention, an 
oil-soluble nutrient component is first encapsulated in soft capsules at the room temperature, then 
a water-soluble polysaccharide is dissolved in a syrup, so that in the sugar-coating process at the 
room temperature^ the syrup is sprayed on capsules, then the powder (normally, the major 
component being sugar) sprayed, and either one sprayed alternately to shape the sugar coating. 
It is more desirable to mix the water-soluble nutrient component and other additives in the 
powder, but as long as they are not reactive to gelatin, or as long as the coating is not the inner- 
most layer, dissolving them in the syrup does' not cause a problem. After the sugar- 
coating/shaping stage is complete, it is desirable to dry the products until their water content 
drops to approximately .2-5%. 

Having the unique composition and structure as described above, the nutrient food! 
product of this invention is characterized as follow; 

(1) The flavor/taste is superior. It is because capsules, which have the flavor issue, are 
sugar-coated. The flavor may be improved even further by including water-soluble seasoning in 
the sugar-coating. 

(2) The oil-soluble and water-soluble nutrient components have a good stability, allowing 
their quality to remain unchanged for a long period of time. That is because the water-soluble 
polysaccharide acts to prevent the deterioration of the capsule film as far as the oil-soluble 
nutrient component is concemed, and because the contact between the water-soluble nutrient 
components with oxygen or vapor in the air is blocked as they are in the hard sugar-coating. 

(3) The volume ratio between the oil-soluble and water-soluble nutrient components may 
be changed in a wide range. 

(4) For the reasons stated abovej this inyentibn etiables to make products with a superior 
nutrient balance because it allows the selection and blending of oil-soluble and water-soluble ' 
nutrient components without paying much attention to their flavors and stabilities. 



Working Example 1. 

Soft capsules with a 3mm diameter containing vitamin E oil were prepared in total weight 
of 5.6 kg, to which sugar coating process was applied by adding the syrup and powders listed 
below with a technique commonly used. 

Syrup; 67% concentration sugar solution with gum arable 1.5% (total weight 9.4kg) 

Powders; mixture of sugar 28.4 kg, vitamin C 8.9 kg, and spices 4.5 kg 

After the sugar coating process was complete, the capsules were heat-dried until the 
water content reached 2,5%. Thus, the sugar-coated nutrient food capsules were obtained in total 
of 52.5 kg. The capsules were stored for six months at the room temperamre. When their quality 
was tested, almost no change was observed in their appearance, flavor and vitamin C content. 
Their taste was good. 
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Working Example 2 



Different types of capsules were prepared using different water-soluble polysaccharides 
in various amounts, or by not using a water-soluble polysaccharide at all, in the manner as 
described in Working Example 1 , The products were stored at a temperature of 37C, and 
shielded from moisture, for three months. The results are shown in Table 1 below: 



Table 1 



Polysaccharide 


Vitamin C (mg/capsule) 


Appearance 


Flavor | 




After 

manufacturing 


After storage 


(after storage) 


(after storage) 


gum arabic 
.2% 


21.5 


20.6 


No change 


Not unordinary 


gimi arabic 
.5% 


21.3 


20.9 


No change 


Not unordinary 


Pectin 
.2% 


22.0 


20,0 


No change 


Not unordinary 


Pectin 
.5% 


21.4 


20.2 . 


No change 


Not unordinary 


None 
0% 


"21.5 


8.8 


Brownish color, 
oil leakage 


Offensive smell 
and taste 
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